INTRODUCTION {#sec1-1}
============

The prevalence of ectopic pregnancy is 2% of all pregnancies in the United States, and it is one of the leading causes of pregnancy-related deaths during first trimester in women of childbearing age.\[[@ref1]--[@ref3]\] During the past few decades, the occurrence of this condition has increased from 4.5 per 1000 pregnancies in 1970 to an estimated 19.7 per 1000 pregnancies in 1992.\[[@ref4]\] The increasing occurrence of this condition is concerning because of an associated increase in morbidity and mortality rates. Ectopics cause 13% of all pregnancy-related deaths and are the leading cause of maternal death in African-American women.\[[@ref5]\]

In spite of the comparatively high occurrence of ectopic pregnancy, early detection can be difficult. Unless considered in the differential diagnosis, ectopic pregnancy can go unidentified at the initial medical evaluation. While the incidence of ectopic pregnancy in the general population is about 2%, the prevalence among pregnant patients presenting to an emergency department (ED) with first-trimester bleeding, pain or both, is 6-16%.\[[@ref4]\]

Studies have found that the historical features, physical examination, and laboratory parameters are of limited values in identifying patients with minimal symptomatology who are at risk for an ectopic pregnancy. However, β-hCG was found to be an essential tool in evaluating potential ectopic pregnancy in these patients.\[[@ref6]\] Since most pregnant patients will have a β-hCG \< 1500 at some point in their pregnancy, the researchers quantified the increased risk of ectopic pregnancy in patients with β-hCG \< 1500 mlU/ml by comparing β-hCG distribution of symptomatic women with ectopic pregnancy, abnormal intrauterine pregnancy, and normal intrauterine pregnancy.\[[@ref6][@ref7]\] A below-threshold β-hCG levels \< 1500 mlU/ml doubled the pretest odds of ectopic pregnancy and was extremely useful at separating all abnormal pregnancies from normal intrauterine pregnancies.\[[@ref7]--[@ref9]\] A protocol of quantitative hCG levels \< 1500 mIU/ml, combined with transvaginal ultrasound, has been proposed in diagnosing ectopic pregnancy with 100% sensitivity and 99.9% specificity.\[[@ref10]--[@ref16]\]

Patients presenting to the ED with abdominal pain and/or vaginal bleeding are more likely to have normal pregnancies than an ectopic pregnancy. Unfortunately, many of these patients are sent home from the ED and may go on to rupture. From a clinical perspective, is there the ability to rely on the results of an ED assessment to tell who is at risk for rupture? The purpose of this study was to evaluate the indicators for rupture for patients who present to the ED with an ectopic pregnancy.

MATERIALS AND METHODS {#sec1-2}
=====================

This was a retrospective study using a chart review of all women who had an ectopic pregnancy that presented to a level I, community inner city teaching hospital ED with 60,000 visits per year. The charts were reviewed from 2000 to 2005. The inclusion criteria included women aged ≥18 years old who presented with abdominal pain or vaginal bleeding to the ED and who were determined to have an ectopic pregnancy. The exclusion criteria were women aged \<18 years old and patients who presented with complaints other than abdominal pain or vaginal bleeding and who were found to have other diagnoses. Women with significant data elements missing from their charts were excluded from the analysis.

The data were collected from the ED, hospitalization records, and outpatient clinics over a 4-year period using a data collection sheet that included basic demographic information, history of the patient (including medical, surgical, obstetric and gynecologic history, as well as social and sexual history), findings on physical examination, and lab values (such as urine pregnancy test, β-hCG values and complete blood count).

The data were entered into SPSS statistical software (version 14) program, and an analysis of frequency distributions and multivariate regression was performed. Ectopic pregnancy patients with and without rupture at presentation or subsequent rupture were compared with respect to demographic, history and physical examination characteristics, and laboratory values (including β-hCG levels) in the ED and at follow-up. The shock index was calculated based on the vital signs upon presentation. The study was approved by the IRB to review only adult cases.

RESULTS {#sec1-3}
=======

Of the 249 patients who had an ectopic pregnancy, 187 had complete data available for analysis. The demographic distribution of the patients was found to be 50% African-American, 47% Hispanic, 2% Caucasian, and 1% Asian. Most of the patients came from one of three sources: 74% were ED walk-in, 20% were referred from the hospital clinic, and 6% were referred from outside the hospital clinic. Patients had various symptoms \[[Table 1](#T1){ref-type="table"}\].

###### 

Physical exam results
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A total of 49% of those presenting to the ED had a rupture, 26% did not, 4% were not recorded, and 17% were not diagnosed with ectopic at the ED visit \[[Table 2](#T2){ref-type="table"}\]. Out of those 154 patients with a β-hCG equal to or more than 1500 mIU/ml, 57% ruptured, 28% did not, and 10% were not diagnosed with ectopic during the ED visit. Further, 41% (29) of those who presented with a β-hCG of less than 1500 mIU/ml had a ruptured ectopic. Of the remaining patients with a β-hCG 1500 or less, 21% (15) did not rupture and 34% (24) were not diagnosed with an ectopic during the ED visit. No patient in this study population died as a result of an ectopic pregnancy; need for blood transfusion was not recorded. Of the patients who ruptured, the highest β-hCG was 146,174 mIU/ml, mean of 14,813 mIU/ml, mean hemoglobin of 11.5 g/dl and mean hematocrit of 34.5%. The ultrasound finding in the ruptured group revealed 76.7% with free peritoneal, 75.6% had adnexal mass, 13.4% had a yolk sac, and 10.1% had cardiac activity.

###### 

Variables with significance at .05 or less at Confidence Levels (95%) between those that ruptured
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A number of factors did not demonstrate any difference between those who ruptured and those who did not at a significance level of 0.05. Prior history of sexually transmitted disease or pelvic inflammatory disease, complaints of syncope or vaginal bleeding and examination findings of systolic blood pressure, pulse and shock index were not found to be significant.

Using a multivariate regression analysis with 95% CI, there was a correlation between those who ruptured and those who did not in terms of patient history, physical exam, testing, and ultrasound findings. Presentation of abdominal pain, nausea, vomiting, and urinary tract symptoms were found to be significant in the history. Pulse rate, diastolic blood pressure, abdominal tenderness, peritoneal signs, cervical motion tenderness, and adnexal tenderness were found to be significant in the physical exam \[[Table 1](#T1){ref-type="table"}\]. The testing of the β-hCG, hemoglobin, and hematocrit were significant, as were ultrasound findings of free peritoneal fluid, intrauterine pregnancy, and cardiac activity. Using a general linear regression model to examine which variables indicate the potential for rupture, similar variables were significant with an overall power of 79%. Prior tubular ligation (*P*=0.01), vaginal bleeding (*P*=0.01), nausea (*P*=0.04), systolic blood pressure (*P*=0.04), and β-hCG (*P*=0.00) were all significant indicators of potential to rupture. A β-hCG of 1500 mIU/ml or less variable having an R-squared of 67% \[[Table 2](#T2){ref-type="table"}\].

DISCUSSION {#sec1-4}
==========

The study did not find any single sign, symptom, or test that could reliably be used to differentiate patients who have a ruptured ectopic. This was especially true for patients who presented to the ED with abdominal pain, vaginal bleeding, and a serum β-hCG levels \< 1500 mIU/ml. These findings were consistent with those of Bickell and others who found that classic tubal pregnancy signs, and symptoms were not able to differentiate those who ruptured from those who did not.\[[@ref17]\] However, they did find that rupture was the highest in patients with the shortest time interval between onset and treatment. On the other hand, Latchaw and others found that patients with a β-hCG of greater than or equal to 5000 mIU/ml with a prior history of ectopic were more likely to rupture.\[[@ref18]\] Although the findings of those vital signs alone did not differentiate those who ruptured, we did find a correlation with shock index, as did Birkhahn and others.\[[@ref19]\]

Many patients with suspected ectopic pregnancy were sent home from the ED to return in 2 days for a repeat β-hCG. These patients had the potential to rupture during this time. Although a β-hCG below 1500 mIU/ml was associated with rupture, the association was not strong enough to use is as a diagnostic criterion. This raises the question of the safety in sending patients home with a diagnosis of "rule out" ectopic pregnancy. Although we did not find mortality related in these patients, there is always a concern that sending possible ectopic patients home could result in adverse events. Future studies into the outcome of patients who are sent home from the ED with the diagnosis of vaginal bleeding in early pregnancy would be valuable.

Limitations {#sec2-1}
-----------

This was a retrospective study. The reliance on medical records and the information they contained may have affected the depth and type of information included in this study. The study was limited because some patients failed to follow up, some followed up at another institution, the data were not always complete, and some patients did not have the diagnosis of ectopic on the final diagnosis. Some data elements were not ascertained from the chart because they were not obtained or not recorded. The sample in this study had limited scope within the variables related to history and physical at the time of presentation to the ED. A sample with more variation within these factors could have lessened the significance of β levels in determining who would go on to rupture. The study was performed at one medical facility, which serves an inner city population. The results might have been different if conducted in another healthcare facility, such as a suburban ED.

CONCLUSIONS {#sec1-5}
===========

From a clinical perspective, the results imply that an ED assessment may not be enough to tell which ectopic-presenting patients are at risk for rupture. Although a β-hCG level of 1500 mIU/ml or greater was significant in determining those who ruptured (57%), it did not discriminate among those who will rupture. Without a discriminating test for rupture, there is always a risk in discharging patients with a possible ectopic pregnancy, this study did not find any increase in mortality with the current practice.
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